Somatostatin 2A receptor-expressing presympathetic neurons in the rostral ventrolateral medulla maintain blood pressure.
Bulbospinal neurons in the rostral ventrolateral medulla (RVLM) are critical for the maintenance of sympathetic vasomotor tone and normal cardiovascular reflex function. So far, selectively eliminating/inhibiting distinct subpopulations of RVLM neurons has not significantly altered arterial pressure. Here we show that RVLM presympathetic neurons that express somatostatin 2A receptors are essential for maintaining and potentially generating sympathetic vasomotor tone. Combined immunocytochemistry and in situ hybridization were used to map the expression of somatostatin receptors 1, 2A, 2B, 3, and 4 (sst1 through 4, respectively) in the rat RVLM. sst1 and sst2B were absent; sst3 and sst4 were sparse. However, sst2A was found postsynaptically and detected in 35+/-5% of bulbospinal RVLM neurons a population that included 54+/-4% of catecholaminergic and 30+/-3% of enkephalinergic neurons. Bilateral microinjection into the RVLM of either somatostatin or the receptor-selective agonist lanreotide evoked dramatic, dose-dependent sympathoinhibition, hypotension, and bradycardia that were blocked by the sst2 receptor antagonist BIM-23627 in anesthetized rats. Bilateral RVLM microinjection of somatostatin also attenuated chemoreceptor and somatosympathetic reflex function. Somatostatin only eliminated the first sympathoexcitatory peak evoked by somatosympathetic reflex activation, whereas muscimol abolished both excitatory peaks providing functional evidence that the activity of only a subpopulation of RVLM presympathetic neurons is inhibited by somatostatin. We suggest that the subpopulation of bulbospinal RVLM neurons that expresses the sst2A receptor sets sympathetic vasomotor output. These neurons are essential for maintaining resting blood pressure under anesthesia and contribute to adaptive reflexes mediated through the RVLM.